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SUBJECT:  Brown  Lake  Dam,  MO  31231,  Pha:'>n  I  Inspection  Report 


This  report  presents  the  results  of  field  inspectinn  and  evaluation  of  the 
Brown  Lake  Dam  (MO  31251): 

It  was  prepared  under  the  National  Program  of  Inspection  of  Non-Federal  Dams. 

This  dam  has  been  classified  as  unsafe,  non-emergency  by  the  St.  Louis 
District  as  a  result  of  the  application  of  the  following  criteria: 

1)  Spillway  will  not  pass  50  percent  of  the  Probable  Maximum  Flood 
without  overtopping  the  dam. 

2)  Overtopping  of  the  dam  could  result  in  failure  of  the  dam. 

3)  0am  failure  significantly  increases  the  hazard  to  loss  of  life 
downstream. 
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Chief,  Engineering  Division 
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PHASf:  I  t^EPURr 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam; 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


Bvovs'n  Lake  Dam 
Missouri 
r i  ciukl  i  '  I 

Su: il  r i hut  a  ry  of  Pin  Oak  Creek 
DA  Aunust  P’Mij 


The  Brown  Lake  Dam  was  visually  i nsi.n'otei j  ''y  r'nrii oi-eri nq  personnel  of 
Horner  &  Shifrin,  Inc.,  Consultinq  i.nqinoers,  St.  Missouri.  Ph! 

purpose  of  this  inspection  was  to  a'-.si:-ss  tht'  qeneral  cnmlition  of  the  dam  with 
respect  to  safety  and,  based  upon  ttiis  inspection  aoil  available  data, 
determine  if  the  dam  poses  a  hazard  to  human  life  or  nroi^erty. 


The , following  summarizes  the  findings  of  tiio  visual  inspection  and  the 
results  of  certain  hydrologic/hydraulic  investigations  performed  under  the 
direction  of  the  inspection  team.  Based  on  Lite  visual  inspection  and  the 
results  of  the  hydrologic/hydraulic  investiqat iotis,  the  present  qeneral 
condition  of  the  dam  is  considered  to  be  less  than  satisfactory.  Tlie 
following  deficiencies  were  noticed  during  the  inspection  and  are  considered 
to  have  an  adverse  effect  on  the  overall  safety  and  future  operation  of  the 
dam: 

1.  Much  of  the  embankment  had  been  recently  plowed,  including  the 

upstream  face  to  within  about  3  feet  of  the  waterline,  the  crest,  and 
about  two-thirds  of  the  downstieain  facu  of  tin'  dam,  leaving  tlie 
slopes  unprotected  and  .subject  to  erosion  by  stormwater  raioff.  Witli 
the  exception  of  the  vegetative  cover  twar  thi'  waterline,  the 
upstream  face  of  the  dam  was  unprotected,  and  erosion,  apparently  by 
wave  action  and/or  by  fluctuations  of  the  laki*  surface  h'vi'l  ,  has 
created  a  near  vertical  bank  approximately  1 h  inches  high  at  the 
normal  waterline.  Vegetative  cover  is  not  considered  adequate 
protection  to  prevent  erosion  by  wave  .iction  (jr  flucturd  inns  of  Uie 
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lake  level.  Loss  of  embankment  material  by  erosion  r:an  lie 
detrimental  to  the  structural  stability  of  the  dam. 

2.  Seepage,  as  characterized  by  wet,  soft  ground  and  cattails  was 
observed  at  the  toe  of  the  downstream  slope  in  an  area  which  extended 
about  150  feet  from  the  original  stream  channel  toward  the  left 
abutment.  Uncontrolled  seepage  could  develop  into  a  piping  condition 
(progressive  internal  erosion)  that  can  le.id  to  failure  of  the  dam. 
Saturation  of  the  soil  adjacent  to  the  dam  can  weaken  the  foundation 
and  impair  the  stability  of  the  dam. 

3.  The  dam,  according  to  survey  data  obtained  during  the  inspection  and 

information  obtained  from  the  Owner's  representative,  appears  to  have 
settled,  perhaps  as  much  as  1.7  feet,  in  the  vicinity  of  thr;  original 
stream  crossing.  Low  areas  in  the  crest  reiluce  dam  freeboard  and 

penalize  spillway  capacity. 

A.  Numerous  small  trees  were  present  at  the  normal  waterl'ne  on  the 
upstream  face  of  tiio  dam.  Trei^  l  O'i!  ,  c.an  provide  pa  /cio  -w  ivs  i'o:' 
lake  seepage  which  could  lead  to  a  pining  imndition  resuH  ing  in 
failure  of  the  dam. 

According  to  the  criteria  set  forth  in  the  recommendied  (juidel  ines,  thr‘ 
magnitude  of  the  spillway  design  flood  for  thi*  Brown  Lake  Dam,  which  is 
classified  as  small  in  size  and  nf  high  hazard  (infentiaJ,  is  specified  to  he  a 
minimum  of  one-half  the  Probable  Maximum  Flood  (PMF).  Tire  fh'obable  Maximm 
Flood  (PMF)  is  the  flood  that  may  he  expect-ml  f'-om  the  most  severe  combination 
of  critical  meteorologic  and  hydrologic  conditions  that  are  reasnnahlv 
possible  in  the  region.  Considerintj  the  fact  that  a  small  volume  of  water  is 
impounded  by  the  dam,  that  the  flood  plain  downstream  of  the  dam  is  fairly 
broad,  and  that  the  level  of  the  dwellings,  irr'lnding  the  mot)ile  t-iomzs,  within 
the  estimated  flood  damage  zone  are  at  elevatlnns  appreciably  above  the  bank 
of  the  downstream  channel,  it  is  recommenided  tirat  the  spillway  for  this  dam  he 
designed  for  one-half  the  Probable  Maximum  Flood. 


According  to  Mr.  Nelson  Porter,  tlm  Owner'',  representative,  sincr- 
completion  of  the  dam  in  I'>7?,  tlie  laki'  level  has  ni'vr  rearhed  the  elrjvntion 
of  the  spillway.  At  the  time  of  the  inspection,  the  1 'ake  level  was  about  s.? 
feet  below  the  spillway  crest.  Judginq  by  an  {.■''orteri  wave  terrace  on  tfii' 
upstream  face  of  the  dam,  the  lake  had  been  for  some  period  of  time 
approximately  one  foot  higher  than  the  observed  level.  Mr.  Porter  indicated 
that  the  highest  lake  level  experienced  to  date  was  orobably  about  2.5  feet 
below  the  spillway  crest  or  approximately  ?.7  feet  higher  than  the  level  at 
the  time  of  inspection.  For  the  purpose  of  the  hydraul ic/hydroloqic 
investigations  performed  for  this  dam,  the  level  of  the  lake  just  prior  to  the 
beginning  of  the  assumed  antecedent  storms  for  the  Probable  Maximum  Flood  and 
the  one  percent  chance  (100-year  frequency)  flcmd,  was  assumed  to  be  the 
elevation  of  the  eroded  wave  terrace  on  the  upstream  face  of  the  dam,  or  four 
feet  below  the  spillway  crest. 

According  to  survey  data  obtained  during  the  inspection,  the  minimum 
elevatipn  of  the  dam  crest  near  the  left  end  of  Ihe  dam  was  found  to  be 
approximately  0.1  foot  higher  than  the  crest  of  the  spillway,  and  the 
elevation  of  the  top  of  the  dam  near  the  center  of  the  structure  was  found  to 
be  only  0.3  foot  higher  than  the  spillway  crc'.^..  Oonslderinq  the  obvious 
erosion  potential  of  the  dam  ft  he  entire  dam  so:- fare  including  the  spillway 
area  had  recently  been  plowed)  and  t.he  fact  that  v'rv  little  differi?nce  exists 
between  the  top  of  dam  elevation  and  th..'  spillway  crest  elevation,  t'ne 
effective  elevation  of  the  top  of  dairi  my-  coiv-.i; )?.;■,.!)  to  tie  the  el'^vation  of 
the  spillway  crest,  or  elevation  hPO.O. 

Results  of  a  hydrologic/hydraulic  analysis  indicated  that  ttio  reservoir  is 
not  capable  of  storing  the  runoff  resulting  from  a  storm  of  one-half  PMF 
magnitude  without  overtopping  tlie  dam.  The  reservoir  is  capable  of  storing, 
above  the  level  of  the  assumed  antecedent  storm,  tlie  runoff  corresponding  to  a 
storm  of  about  9  percent  of  the  PMF  without  overtopping  the  dam,  and  for  all 
practical  purposes,  the  runoff  from  the  1  percent  chance  (lOQ-year  frequency) 
flood.  According  to  the  St.  Louis  District,  Cnrps  of  Engineers,  the  length  of 
the  downstream  damage  zone,  stiould  failure  of  the  dam  occur,  is  estimated  to 
he  two  miles.  Accordingly,  within  the  possible  damage  zone  are  five 
dwellings,  nine  mobile  homes,  and  th''ee  buildings. 


A  review  of  available  data  did  not  disclose  that  seepage  or  stability 
analyses  of  the  dam  were  performed.  This  is  considi’ied  a  deficiency  and 
should  be  rectified. 

It  is  recommended  that  the  Owner  take  the  necessary  action  without  undue 
delay  to  correct  or  control  the  deficiencies  and  safety  defects  reported 
herein.  Priority  should  be  given  to  increasing  the  height  of  the  dam  and/or 
the  size  of  the  spillway. 


Harold  B.  Lockett 
P.  E.  Missouri  E-A189 


v-  t-  i  '.<J  ,■  ^ -t, 
Alirert  R.  Becker,  Jr.  ' 
p.  E.  Missouri  E-9168 
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N-'\l  UlNAl.  O.AM  '..ai  I  i  V  i  'NdCx/lM 
Hi'fdWN  |i\K!  NAM  -  Ml  i 

SECTION  1  -  I'ROOLi'I  INlOl^MAriON 

1.1  GENERAL 

a.  Author  i  ty  .  The  National  Oain  Inspect  i  on  Act,  Public  Law  92-367,  ijated 
8  August  1972,  authorized  the  Secretary  ot  tlic  Army,  through  ttic  Corps  o*' 
Engineers,  to  initiate  a  program  of  safety  inspection  of  dams  throughout  the 
United  States.  Pursuant  to  the  above,  the  St.  Louis  Oistrict,  Corir',  of 
Engineers,  directed  that  a  safety  inspection  of  the  Drown  Lake  Dam  l>e  made. 

b.  Purpose  of  Inspection.  T'nr'  purpns.c  of  this  visual  inspect  ion  was  to 
make  an  assessment  of  the  general  condition  of  the  dam  wittr  respect  to  safety 
and,  based  upon  available  data  and  this  inspection,  determine  if  tin?  dam  poses 
a  hazard  to  human  life  or  [iropcrty. 

c.  Evaluation  tiriteria.  Itiis  evaluation  was  perfoi-mrrl  iii  accordance 
with  the  "Pliase  I"  investigation  (ir'cacdurc''.  ,is  prc'-. ''i!  .cd  in  "Recomniendcd 
Guidelines  for  Safety  Inspection  of  Dams",  Appendix  D  In  "Report  to  tire  Chief 
of  Engineers  on  the  National  l-'rogram  of  liT'.piT',  inn  of  Nnn-Fcderal  Dams",  dited 
May  1975. 

1.2  DESCRIPTION  OF  PRO.IECT 

a.  Description  of  Dam  ami  A^jpurtemnccs.  The  Drown  Lake  Dam  is  an 
earthfill  type  embankment  rising  approximately  31  feet  above  the  natufral 
streambed  at  the  downstream  toe  of  the  barrier.  The  embankment  has  an 
upstream  slope  of  approximately  Iv  on  Ah,  a  crest  width  of  about  18  feet,  and 
a  downstream  slope  on  the  order  of  Iv  on  3.1h.  The  length  of  the  dam  is 
approximately  5A5  feet.  A  plan  and  profile  of  the  dam  are  shown  on  Plate  3, 
and  a  cross-section  of  the  dam  is  shown  on  Plate  A.  At  spillway  crest 
elevation,  the  reservoir  impounded  by  tin?  dam  occupies  approximately  3  acres. 
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There  is  no  drawdown  facility  to  dewater  the  lake.  An  overview  photograph  of 
the  dam  is  shown  at  the  rear  of  the  preface  at  the  front  of  the  report. 


The  spillway,  a  shallow  earthen  V-sectioti,  is  located  at  the  rigtit,  or 
west,  abutment.  The  spillway  outlet  channel  Joins  a  natural  swale  located 
downstream  of  the  dam  at  a  point  about  200  feet  from  the  crest  of  the  dam. 

The  swale,  in  turn,  joins  the  original  stream  channel  about  300  feet  beyond 
the  toe  of  the  dam.  Apparent  settlement  of  the  dam  has  lowered  the  dam  crest 
to  a  point  where  there  is  virtually  no  difference  in  elevation  between  the  top 
of  the  dam  and  the  spillway  crest.  A  profile  and  cross-section  of  the 
spillway  are  shown  on  Plate  5. 

b.  Location.  The  darn  is  located  on  an  unnamer)  sutitr ihutary  of  Pin  Gak 
Creek,  about  O.A  mile  southwest  of  the  intersection  of  St.  Louis  Rock  Road  and 
State  Highway  M  and  approximately  0.3  mile  nortli  of  t!ie  town  of  Villa  Ridge, 
Missouri,  as  shown  on  the  Regional  Vicinity  Map,  Plate  1.  The  dam  is  Located 
in  Section  10,  Township  A3  North,  Range  1  Cast,  witiiin  Franklin  County. 

c.  Size  Classification.  Tine  size  classification,  based  on  the  heigtit 
of  the  dam  and  storage  capacity,  is  categorized  as  small  (per  Table  1, 
Recommended  Guidelines  for  Safety  Inspection  of  Dams). 

d.  Hazard  Classification.  The  Brown  Lake  Dam,  according  to  the  St. 

Louis  District,  Corps  of  Engineers,  has  a  high  hazard  potential,  meaning  that 
if  the  dam  should  fail,  there  may  be  loss  of  life,  serious  damage  to  homes,  or 
extensive  damage  to  agricultural,  industrial,  and  commercial  facilities, 
important  public  utilities,  main  highways,  or  railroads.  The  estimated  flood 
damage  zone,  should  failure  of  the  dam  occur,  as  determined  by  the  St.  Louis 
District,  extends  two  miles  downstream  of  the  dam.  Within  the  possible  damage 
zone  are  five  dwellings,  nine  mobile  homes,  and  thrive  buildings.  Those 
features  lying  within  the  downstream  damage  zone  repnrted  by  the  Corps  of 
Engineers,  St.  Louis  District,  were  verified  by  the  inspection  team. 

e.  Ownership .  The  lake  and  dam  are  nwrv'U  by  Hrnwn  Qu.arries,  Inc.,  Box 
250,  Washington,  Missouri  63090.  Mr.  Richard  L.  Brown  is  tlie  Pro's  ident  of 
Brown  Quarries. 


f.  Purpose  of  Dam.  The  pioperty  on  which  the  riTn  and  reservoir  are 
located  is  operated  as  a  horse  ranch.  The  rcvervoir  impounded  by  tiie  dam  is 
used  for  stock  watering. 

g.  Design  and  Construction  History.  According  to  Mr.  Richard  Firown,  the 
dam  was  constructed  in  1972  by  Mr.  Nelson  Porter,  Farm  Manager  for  the  Owner. 
According  to  Mr.  Porter,  the  dam  was  constructed  without  the  benefit  of  any 
formal  design  or  engineering  data. 

h.  Normal  Operational  Procedun;.  The  lake  I'^vid  Is  unregulated.  Since 
the  existing  spillway  has  been  negated  hy  apparent  i1am  settlement,  there  is  no 
effective  outlet  for  runoff  in  excess  of  the  stoiagi'  i:apacity  of  ttu*  r(-;(Tvoir. 

1.3  PERTINENT  DATA 

a.  Drainage  Area.  The  area  tributary  to  tln>  ’-ike  is  for  the  most  part 
pastureland.  The  waterslieii  above  the  dam  amourits  t'o  agprnx imately  ^0  acres. 

The  watershed  area  is  outlined  on  f’late  ?. 

h .  Discharge  at  Dams  it e. 

(1)  Estima.tt.’d  kriown  maximum  discharge  .it  d.amsite  ...  None 

(2)  Spillway  capacity  ...  None 

c .  Elevation  (Ft.  above  MSP  .  i  Jni  e  ss  o  t  tie  rw  i  se  i  nd  i  c'  a  t  ed ,  the  f  o  1  i  o  wi  ng 
elevations  were  determined  tiy  survey  and  are  hased  on  the  topographic  data  as 
shown  on  the  1969  Moselle,  Missouri,  Quadrangle  Map,  7.9  Minute  Series. 

(1)  Observed  pool  ...  6S/i.R 

(2)  Normal  pool  ...  Unknown 

(3)  Mean  annual  hiqti  water  ...  6S6.n  (|ier  higli  water  mark) 

(A)  Spillway  cn’st  ...  66().d 


1/  According  to  Mr.  Porter,  the  level  of  ttie  l.ake  has  never  reached  i.lie 
elevation  of  the  spillway  crest. 
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(5)  Maximum  experiencixi  pciol  ...  ^57.':> 

(6)  Top  of  dam  ...  660.1  (Min.) 

(7)  Effective  top  of  dam  ...  660.0 

(8)  Streambed  at  centerline  of  dam  ...  6"i7^  (Eot.) 

(9)  Maximum  tailwater  ...  Unknown 

(10)  Observed  tailwater  ...  None 


d .  Reservoi r . 

(1)  Length  at  spillway  crest  (Elev.  660.0)  ...  600  ft. 

(2)  Length  at  maximum  pool  (Elev.  660.0)  ...  600  ft. 

e.  Storage. 

(1)  Spillway  crest  ...  27  ac.  ft. 

(2)  Top  of  dam  ( incremental)  ...  Niiu'-' 

f.  Reservoir  Surface. 


(1)  Spillway  crest  ...  "5.6  acres 

(2)  Top  of  dam  (incremental)  ...  None 

g.  Dam.  The  height  of  the  dam  is  defined  to  be  the  overall  vertical 
distance  from  the  lowest  point  of  fouiidation  surfaci'  at  the  downstream  toe  of 
the  barrier,  to  the  top  of  the  dam. 

(1)  Type  ...  Earthfill,  homogeneous 

(2)  Length  ...  5A5  ft. 

(3)  Height  ...  31  ft. 

(4)  Top  width  ...  ) 8  ft . 


\J  Based  on  an  estimate  of  lake  level  as  otiserved  hy  Mr.  Nelson  Porter,  Farm 
Manager  for  the  Owner. 

2/  Per  Mr.  Nelson  Porter. 
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(5)  Side  slopes 

a.  Upstream  ...  Iv  on  4h  (above  waterline) 

b.  Downstream  ...  Iv  on  J.lfi 

(6)  Cutoff  ...  Core  trench-^ 

(7)  Slope  protection 

a.  Upstream  ...  Vegetation  to  '  feet  above  waterline, 

remainder  -  rio  protection  (under  col 

b.  Downstream  ...  "55%  -  Vegetation 

o5%  -  None  (under  cultivation) 


h.  Spillway . 

(1)  Type  ...  Uncontrolled,  excavated  earth,  V-section 

(2)  Location  ...  Right  abutment 

(3)  Crest  ...  Elevation  660.0 

(4)  Approach  channel  ...  Lake 

(5)  Exit  channel  ...  Unconfined,  earth  (unimproved) 

i .  Emergency  Spillway  . . .  None 

j •  Lake  Drawdown  Facility  . . .  None 
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1/  Per  Mr.  Nelson  Porter. 
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i  Nr.U4  S  tUNf,  DATA 


2.1  DESIGN 

No  engineering  data  relating  to  the  design  of  f’li'  iJain  are  known  to  exist. 

2.2  CONSTRICTION 

No  formal  records  were  maintained  during  cniv.t ruct ion  of  the  dam.  As 
previously  stated,  Brown  Lake  Dam  was  constructed  in  1972  by  Mr.  Nelson 
Porter,  Farm  Manager  for  the  Owner.  An  interview  with  Mr.  Porter  indicateiJ 
that  a  core  trench  approximately  AO  feet  wide  was  excavated  about  A  feet  deep 
along  the  alignment  of  the  dam.  Mr.  Porter  indicated  that  a  seam  of  gravel 
was  encountered  near  the  left  abutment  and  tliat  the  core  trench  was  excavated 
to  bedrock  just  below  the  gravel.  Mr.  Porter  rc()ort(,’d  that  fill  for  thi„-  darn 
was  obtained  from  the  area  now  occupied  by  ttie  lake,  anrl  wa';  comparted  witli 
the  equipment  used  to  construed;  thr'  ;!ain.  Accniding  '  n  M]-.  Pnrtei  ,  ttie 
elevation  of  the  top  at  the  center  of  ttie  dam  wt;  .Voout  two  feet  higher  than 
at  the  abutments  at  the  ti/«'  t))e  dam  wa'-  compl’d  a). 

2.7  OPERATION 

The  lake  level  is  uncontrolled.  The  ievtO  of  the  lake  is  intended  to  he 
governed  by  the  elevation  of  the  cr.est  of  the  spillway,  however,  apparent 
settlement  of  the  dam  has  lowered  thi;  dam  ('rest  to  a  point  where  tfiere  is 
virtually  no  difference  in  eli^vation  between  ttie  top  of  ttie  dam  and  the 
spillway  crest.  No  indication  was  f.jund  thal  the  dam  Iras  been  overtopped. 

Mr.  Nelson  Porter  reported  that  the  -lam  has  nrver  been  overtopped  anil  tliat  the 
highest  lake  level  observed  was  -ipprox imatel y  ''.A  fpot  lower  than  tlie  crest  of 
the  spillway. 

2. A  EVALUATION 

a.  Aval  labi  I  i  ty  .  Engineering  data  for  a';'ii?''.s  i  ng  the  ds'-dgn  of  the  dim 
and  spillway  were  unavai  l.ihle . 


b. 


Adequacy .  No  data  available.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams"  were  not  available,  which  is  considered  a  deficiency. 
These  seepage  and  stability  analyses  should  he  performed  for  appropriate 
loading  conditions  (including  earthquake  loads)  and  made  a  matter  of  record. 

c.  Val idity .  Considering  the  watershed  to  lake  ratio,  approximately  9 
to  1,  the  fact  that  the  observed  seepage  was  relatively  iiiinnr,  anrl  t'nat  the 
dam  is  about  8  years  old,  it  is  unclear  why  tr>;  reservoir  lias  not  filled  to 
spillway  level.  A  possible  explanation  is  the  underlying  geologic  condition: 
which,  as  indicated  in  Section  3.1b,  can  he  a  source  of  reservoir  leakage  if 
the  soil  cover  is  relatively  thin. 


SECTION  3  -  VISU/'.C  INSPLi.'lIiJN 


3.1  FINDINGS 

a.  General .  A  visual  inspection  of  the  Brown  L.jke  Dam  was  made  by 

Horner  &  Sliifrin  engineering  personnel,  R.  F.  f ,  Civil  Engineer, 

H.  B.  Lockett,  Hydrologist,  and  A.  B.  Becker,  Jr.,  Civil  and  Soils  Engineer, 
on  28  August  1980.  An  examination  of  the  dam  area  was  nlso  made  by  an 
engineering  geologist,  Jerry  D.  Higoins,  Ph.D.,  a  consultant  retuiiied  hy 
Horner  &  Shifrin  for  the  purpose  of  assessing  the  site  uenlngy.  Also  exaimined 
at  the  time  of  the  inspection  were  the  .areas  .ind  fe.aturi’s  l)elow  the  daii)  within 
the  potential  flood  damage  zone.  Pivitograplis  of  tly  d,am  taken  at  the  time  of 
the  inspection  are  included  on  pages  A-!  through  A--'  of  Appendix  A.  The 
locations  of  the  photographs  taken  during  the  i  rv.ni'ct  inn  are  indicated  on 
Plate  3. 

b.  Site'  Geology.  Ih'Own  l.aki^  Par.i  i  '■  ioc'ded  within  lh>  S.shrin  Pl'd.e.au 
Section  of  the  n.zark  Platirr,  is  Phy:;  iograpte.  ■,  !’•  ivinr.-  .lear  the  hoiiii.r  witli  the- 
Dissected  Till  l^hiins  Sect  ion  I'f  ilv-  'enti'i;  i  owl  in'i'-.  i'-’rovince.  Tin- 
topography  is  rollirig,  .vit.h  :  naxiiiiuni  of  aiiniox  iiii.ite’v  '’tJ  fo’et  of  re!  i  'f 
between  the  rese rvo i  !  .ini.!  toe  soi'ruurniing  draioap','  divide-;.  No  outi.'rops  were 
found  on  the  site:  tiowf.ser,  ne.u'oy  iio'-iogs  iiniicit-  thi-  hedrnrk  consists  of 
gently  northward-dipping  ilr  lovician-age  seriimentcuy  strat.a  of  ttie  Jefferson 
City-Cotter  formation.  No  T.-iuits  w-re  e'vrovt'j  or  tiave  been  repoited  in  the 
vicinity  of  ttie  site.  The  JeffTson  Ciiy-Culti-r  is  a  light  brown,  mc'dium  to 
finely  crystalline  dolo.iiite.  it  is  thin-  to  meodum-iicddoij,  often 
argillaceous,  and  cherty.  hnlut  ion-enlarqcmcnt  of  joints  and  hedding  plaiios 
frequently  occurs  in  tht>  dolomite,  and  the  contact  tietween  bedrock  .and  the 
overlying  surficial  niaterials  is  usually  an  i'r-'gular  '.urface.  To -si'  solot.ion 
features  are  often  the  source  (if  res'"'voir  leikane  if  the  soil  cover  i-_; 
relatively  thin. 

The  unconsolidated  suificiai  m)t'‘ri.ils  a'--  ci)inp.r,'''1  primarily  ot  rosidu.'i] 
clays  overlain  by  loes-ral  snil-..  Th"  re-. i duP.  soils,  formod  frum  in-place 
weathering  of  bedrock,  corv-.i-,t  of  :;tnny,  hlocl-y,  -.iltv  cl.r/'i  which  are 
somewhat  permeable  anil  often  I'.'io'.'-  '.('"pjit)-'  t'r'im  re-.-'i  vd  i  Pie  1  ic'.s al  s'lil  s 
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consist  of  deep,  moderately  wel  l-dni  nt:d  silts  and  ‘.i  Ity  clays.  In  general, 
these  soils  grade  from  light  hrown  silts  ne-ir  the  surfrice  to  a  ‘"riahlf!  silty 
clay  with  depth.  The  soils  are  classified  Ml.  nr  ML-CL  materials  :vu1  are 
generally  low  in  permeability  hut  susceptible  to  i-Toslnn,  especially  on 
slopes.  If  the  residual  clays  and  tiie  loessal  soils  urn  not  too  tiain  s.nd 
protected  from  erosion,  they  are  generally  suitahle  for  small  water 
impoundments. 

No  significant  geologic  problems  were  observed  that  would  he  considered  to 
adversely  affect  the  stability  of  llii-  ilam  embankment. 

c.  Dam.  The  visible  portions  of  the  upstream  and  downstream  faces  of 
the  dam  (see  Photos  1  and  ?)  were  examined  and  appeared  to  be  in  sound 
condition.  No  cracking  or  sloughing  of  the  embankment  was  noticed.  The 
crest,  as  well  as  most  of  both  the  upstream  and  sjownstream  faces  of  the  dam, 
had  been  recently  plowed,  and  were  clear  of  vegetation.  Although  there  was  no 
evidence  of  erosion  in  the  areas  that  had  been  plowed,  it  appeared  that  the 
soils  would  be  easily  eroded  by  stormwater  runoff.  An  examination  of  ttie 
surficial  material  obtained  fiuKii  the  downstrea'ii  face  of  the  dam  indicated  it 
to  be  a  yellow-brown,  silty  lean  clay  (CL)  of  low-to-medium  plasticity.  Along 
the  upstream  face,  the  area  from  the  water iiin’  tu  about;  i  feet  above  the  lake 
level  was  covered  with  grass  about  feet  high,  and  numerous  small  willow 
trees.  No  riprap  was  present  on  ttie  upstream  rac.-',  and  cro'iion  of  the 
upstream  face  of  the  dam,  apparently  due  to  wave  action,  had  created  an  almost 
vertical  bank  (see  Photo  A)  up  tn  about  I  h  inciies  in  tiio’ght  at  the  high  water 
level . 

According  to  Mr.  Nelson  Porter,  Farm  Manager  for  the  Owner  and  builder  of 
the  dam,  the  dam  was  constructed  about  feet  liigiT-T  af;  th(»  centi’r  than  at  the 
abutments.  However,  based  on  survey  dat.i  ohtaioi'd  during  the  inspection,  the 
dam  at  the  center  was  found  to  he  only  0.7  foot  hlql-.er  tiian  the  top  of  the  dam 
at  the  left  abutment,  and  only  0.'’  Hoot  higher  tlian  the  i:rest  of  the  spillway 
at  the  right  abutment.  Since  the  low  point  in  the  top  of  the  dam  was  found  to 
be  near  the  location  of  the  original  stream  on  which  the  dam  was  constructed, 
it  is  possible  that  the  dam  has  settled,  perhaps  as  much  as  1.7  fi^^t,  in  the 
vicinity  of  the  original  stream  crossing. 


The  portion  of  the  downstream  face  of  the  iiam  wiiich  had  not  been  plowed, 
about  one-third  of  the  area  of  the  slope,  was  local fd  in  the  vicinity  of  the 
left  abutment.  The  slope  in  this  area  was  covered  vdth  grass  which  was  about 
3  feet  high  at  the  time  of  inspection.  A  marshy  area  (see  Photo  5),  with  wet, 
soft  ground  and  cattails,  was  observed  at  the  toe  of  the  downstream  slope 
extending  about  150  feet  from  the  original  stream  channel  toward  the  left 
abutment.  No  water  was  observed  flowing  from  tiie  area  at  the  time  of 
inspection  and,  therefore,  an  estimate  of  seenage  quantity  could  not  be  made. 

The  spillway  (see  Photo  3)  was  inspected  .md  ap|.u.-ar-'d  ta  he  in  sound 
condition:  however,  the  spillway  crest  and  channel  had  also  tii'cn  phawed 
recently,  and  were  unprotecteij  from  erosion.  There  was  no  outlet  ci'iannc] 
apparent  (see  Photo  A),  and  it  appeared  that  soillway  discharges  would  follow 
the  hillside  slope  away  from  the  embankment  towarri  a  natural  swale  located 
approximately  200  feet  downstream  nf  tfie  dam. 

d.  .  Appurtenant  Structures.  No  appurtenant  structures  were  observed  at 
this  dam. 

e.  Downstream  Channel.  The  downstream  channel  is  dish-shapeii  and  grass- 
covered  to  a  point  about  400  feet  downstream  nf  t!ie  dam.  At  the  time  of  the 
inspection,  the  slopes  adjacent  to  this  section  of  the  channel  had  been 
recently  plowed.  Except  at  the  road  and  rail  crossings,  the  remainder  of  the 
channel  between  the  dam  and  tite  Bourbeosc  River  is  unimproved,  the  section  is 
irregular,  and  the  slopes  adiaci’nt  to  the  hanks  arc  primarily  grass-covered. 

f.  Reservoir .  At  the  time  of  the  inspection,  the  slopes  adjacent  to  the 
reservoir  had  been  recently  ploweil  and  the  water  within  the  reservoir  was 
cloudy.  The  lake  level  wa;;  atmut  '■.?  fect  hdnw  thi'  crest  of  the  r.riillway. 

The  amount  of  sediment  within  the  l.ak.'  rrmld  out  he  itdc rmi ned  at  Ur'  t  ime  of 
inspection;  however,  the  depth  of  sediment  at  the  upstream  end  of  the  lake, 
near  the  waterline,  was  inea:.i.jreii,  and  tiv;  maximum  dcplli  was  found  to  he 
approximately  8  inches.  It  i",  not  expecterl  that  the  scrlimonl  within  ttve  lake 
significantly  affects  the  storage  c.inarity  of  the  reservoir  sior'e,  acarr  ling 
to  Mr.  Richard  Brown,  the  slopes  ar-'  normally  covered  with  (jrass  for'  use  as 
pasture. 


3.2  EVALUATION 


The  deficiencies  observed  durinq  tiiis  insp-^ctinn  otii  noted  herein  ar^  not 
considered  of  significant  importance  to  warrant  i muiei ) i a te  remedial  action. 
Considering  the  fact  that  the  elevation  of  the  spillway  crest  .and  the  low 
point  of  the  dam  crest  are  virtually  the  same,  it  is  evident  that  lake  outflow 
would  overtop  the  dam  at  approximately  the  iMi’vation  of  the  spillway  crest. 
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SECTION  -'I  -  OPERATIONAL  'TLOCiOjURHS 


4.1  PROCEDURES 

The  reservoir  has  no  efLective  spillway.  The  l:iki>  surface  level  is 
governed  by  precipitation  runoff,  reservoir  storagn'  evaporat'on,  and  seepage. 

4.2  MAINTENANCE  OF  DAM 

Accui'ding  to  Mr.  Nelson  I’urter,  (  :tr;ii  Mungt  ",  toe  ipass  on  r!nn  'ones 
and  crest  are  mowed  two  or  tlu'ee  times  each  year,  and  thesii  are.r'.  orn  nlownd 
and  cultivated  every  three  years. 

4.3  MAINTENANCE  OF  OUTLET  OPERATING  FAClLlTiFS 

No  outlet  facilities  requiring  oiier.il  ii.m  exist  at  this  ilam,  anii  there  is 
no  reservoir  regulation  plan. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEMS  IN  fiFFFCT 

The  inspection  did  not  reveal  tfie  existence  of  a  dam  failure  warning 
system. 

4.5  EVALUATION 

The  turf  cover  on  the  dam  should  he  maintained  at  a  height  that  will  not 
hinder  inspection  of  tloe  dam  or  conceal  .inima!  i.)urrows.  However,  plowing  of 
the  dain  crest  and  slopes  leaves  the  structunr  unprotected  from  erosion  hy 
st(jrmwater  runoff  and  spillway  rel‘'Mses.  it’fiiiLir  m.ii ntenanin.'  of  dam  fT-aturos 
is  considered  beneficial  to  the  overall  sat'd. v  uT  a  dam.  It  is  recommended 
that  the  practice  of  cultivatimi  tlv'  dam  prnpm-  lie  di '.conti nue;1,  slni'C  tlT-  dam 
is  left  without  turf  covei-  dur'inq  tii:’  re-e-.t  aid  i  ■.hiri:'nt  peciod  anil  i  s  'Mihji'ct 
to  erosion  whicdi  can  impair  the  statulity  of  the  sti'iKdure. 


SECT  [ON  5  -  riYDF<AUI.I(:/HYDROI  ,OG]C 


5.1  EVA1.UATION  OE  FEATUl^KS 

a.  Design  Data.  Design  data  .iT'e  no!,  iv  ii  1 ‘F, iD  ■. 

b.  Experience  Data. 

(1)  Ttae  drainage  .ari-.!a  .anil  1  akr?  '.iirface  ai-.-a  .i^are  deti.M'inined  f  i  jm  t!ie 
1969  Moselle,  Missouri,  Ouadr.:ingle  Map.  Tiie  propoi  !,  i-nv.  and  dimensions  of  Uie 
spillway  and  dam  were  developed  from  surveys  made  during  the  inspection. 
Records  of  rainfall,  streamflow,  or  flood  data  for  the  water.shed  were  not 
available. 

(2)  The  lake  level  prior  to  the  beginning  of  all  antecedent  storms 

was  assumed  to  be  at  elevation  656.0  with  storage  equ.a!  to  17.33  acre-feet. 

This  elevation  was  established  during  the  inspection  as  the  mean  annual  high 

lake  level,  as  determiried  by  the  location  of  the  eroded  wave  terrace,  on  the 

upstream  face  of  the  dam.  Mr.  Nelson  Porter,  Farm  Manager  for  the  Owner, 
stated  that  the  maximum  lake  level  experienced  to  date  was  about  2.5  feet 
below  the  spillway  crest,  or  .approximately  (rlevation  65.^5. 

As  specified  by  the  St.  Louis  District,  Curpr.  o;  f  niiiiur,'!". ,  'or  the  uim' 
percent  chance  (lOO-year  freque-ncy)  storin,  thr  an! '  ci'd.-nt,  ivi-tmi.ir  :  junff  was 
assumed  to  be  O.AO  incn.  The  computed  volume  of  ruiv:u  t  f.ir  tha  an*-.''-;  ,  lerit. 
storm  amounteij  to  0.99  uc:re-fr;et,  resulting  in  aia;umu  Sit'-I  .•or.iuc  to 

18.32  acre-feet  at  elevation  656.3  al  thr  uts-) ; •  m i i lu  )t  tm-  inn  o  n  rani  .-li.ru  r 
(lOO-year  frequency)  stonn. 

In  accordance  with  the  iiy-Irnlogi-.'/hyilr.iu]  !■'  st.i.O'i  i"  Is  of  the  st  .  i!  . 
District,  Corps  of  Engineers,  f..)r  ttte  PMf‘  r.itio  stonn'.,  in  .intr-r>.,),.n*  .*•  ,r"i 

equal  to  one-half  the  PME  ratio  event  was  .issumeu  t.i  .or.sce'Jr  *:hi  PMi  :  ' 

storm  by  four  days.  This  PME  ratio  antecedent  storm  wo'.  tfien  rn.itf'if  !h:'M(jqh 
the  reservoir.  The  antecedent  storm,  wtiich  wfien  rumtiined  with  thr’  omf  -.diii 
storm  fills  the  reservoir  to  ttie  point  of  over  P.ippiuu,  cun  i-'spun  I  .  to  almnt 
A. 5  percent  of  the  PME  lake  inflow.  As  .i  rs'sult  it  ttus  antecedeuf  ■■.P'rin,  the 


level  of  the  lake  at  the  beginning  Lit'  ttie  o  p.-r.-mt  PMF  ratio  storm  was 
determined  to  be  elevation 

For  the  30  percent  PMF  storm,  an  antecimlent  ■■.tnini  nf  '/s  (percent  PMF 
magnitude  was  assumed.  Thi*'  storm  was  rnutoil  ihrnngh  ttio  lake  and  it  was 
found  that  the  dam  was  overtopped  tty  0.')  feet,  anil  triat  the  lake  level  receded 
to  the  assumed  top  of  dam  level,  elevation  (')60.n  by  the  end  of  the  second 
day.  Experience  indicates  that  a  similar  analysis  for  the  100  percent  PMF 
storm,  using  an  ...atecedent  storm  of  30  (jercent  ”MF  magnitude  would  also  result 
in  darn  overtopping  with  the  level  of  the  lake  receding  to  the  elevation  of  the 

assumed  top  of  dam  within  two  days.  The  1  ikij  surface  at  the  beginning  of  the 

50  percent  and  100  percent  PMF  storm  events  was  therefore  taken  as  the  level 

of  the  assumed  top  of  dam,  elevation  660.0.  Failure  of  the  dam  due  to 

Overtopping  by  the  25  percent  or  30  percent  antei:edent  stnrins  was  not  assumed 
to  occur  in  these  investigations  of  overtoppinij  by  the  50  percent  PMF  and  100 
percent  PMF  events. 

(3)  According  to  the  St.  Louis  District,  Corps  of  Engineers,  the 
estimated  flood  damage  zone,  siiouUi  failure  of  the  diirn  occur,  extends  two 
miles  downstream  of  the  dam. 

c.  Visual  Observations. 

(1)  The  spillway,  a  shallow,  broad-crested,  V-shaped  excavated  earth 
section,  is  located  at  tl>3  right  aluitment.  Ttie  elevation  of  the  spillway 
crest  was  found  to  be  only  0.1  foot  lower  tlian  the  top  of  the  dam  near  the 
left  end  of  the  structure  and  0.3  foot  lower  IImo  the'  liain  crest  near  the 
center  of  the  barrier. 

(2)  No  lake  drawdown  facility  is  provided. 

(3)  Mr.  Nelson  Porter,  Farm  Manaijer  for  the  Owner,  stated  that  the 
dam  and  surrounding  areas  are  cultivated  for  pasture  approximately  every  three 
years.  At  the  time  of  the  inspection,  the  dam  proper  including  the  spillway 
and  areas  surrounding  tlie  reservoir  had  n^cently  been  plowed. 
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d. 


1 


r'vertoppinq  Potential.  The  reservoir  is  not.  capable  of  storing  tiie 
runoff  resulting  from  the  prohahle  maximum  flood,  or  one-half  the  probable 
maximum  flood  without  overtopping  the  dam  (lake  surfact?  at  spillway  crest 
elevation  660.0  at  ben’nning  of  SO  percent  PMF  anrl  PMF  storms).  The  res'rrvoir 
is  adequate,  however,  to  contain  the  runoff  from  the  one  percent  chance 
(100-year  frequency)  storm  without  overtopping  the  dam  (lake  suface  at 
elevation  6t>6.'5  at  beginning  or  the  i.rno  percent  (diance  storm). 

(Note:  The  data  appearing  in  the  fo'lowine  table  w'-'ro  extractel  from  tlm^ 

computer  output  data  appearing  in  Appetrdix  ‘1.  Oecimal  values  have  tieen 
rounded  to  the  nearest  nne-t-''nlh  in  rirder  to  pr'-vent  assuini'it inn  of  unwarr'anted 
accuracy. ) 

Mix.  iJpptii  (Ft.i  Ouration  of 
Q-Peak  M.ix.  I_aki'>  (if  Flruv  over  Ijam  Ovrlopninq  of 

Ratio  of  PMF  Outflow  (cfs'  W.S .  Flev.  (Flev.  660.0)  Dam  (hours) 


0.  50 

351 

6nl  .0 

1  .0 

?/) .  0 

1.00 

750 

6„!  .n 

1  .2 

?a.O 

1%  Chance 

0 

6nn.l1 

0.0 

0.0 

Due  to  the  obvious  erosion  potential  of  the  dam  and  the  fact  that  very 
little  difference  exists  between  the  top  of  dam  elevation  and  the  spillway 
crest  elevation,  the  effective  elevation  of  the  top  of  dam  was  considered  to 
be  the  elevation  of  the  spillway  crest,  elevation  660.0.  The  reservoir  was 
found  capable  of  storing,  above  the  level  of  the  assumed  antecedent  storm,  the 
runoff  corresponding  to  a  storm  of  about  percent  of  the  probable  maximum 
flood  inflow  without  overtopping  the  dam.  During  peak  flow  of  one-half  the 
probable  maximum  flood,  the  recanmended  spillway  design  flood,  the  greatest 
depth  of  flow  over  the  dam  is  projected  to  be  1.0  foot  and  overtopping  will 
extend  over  almost  the  entire  lenrith  of  the  dam. 

e.  Evaluation.  Experience  with  embankments  cnnstructeri  of  similar 
material  (a  silty  lean  clay  of  low-to-medi  nm  plasticity)  to  that  u:.ev)  t  rj 
construct  this  dam  has  shown  evidence  that  under  certain  conditions,  such  as 
high  velocity  flow,  the  material  can  be  very  erodibie.  Such  a  condition 
exists  during  the  PMF  wtien  large  lake  outflow,  accompanied  hy  high  flow 
velocities,  occurs.  For  the  PMF  condition  where  the  fiepth  of  flow  over  the 


effective  top  of  dam,  a  maximum  of  1.2  feet,  and  the  duration  nf  flow  over  the 
dam,  a  minimum  of  2A  tinuro,  are  miv. iderah le ,  damaije  hy  eroaion  to  L'ne  dam  i;, 
expected.  The  exteait  of  Idea.'  d.imaiie",  io  not  ,oredii:Lal)lL' ;  huwirvei  ,  Ltu-ie  is 
a  possibiiity  that  they  could  result  in  failure  by  erosion  of  ttie  dam.  A 
similar  and  nearly  as  severe  condition  also  exists  during  one-half  the  PMF 
event . 

f.  Reference .  Procedures  and  data  for  determining  the  protrable  maximum 
flood,  the  100-year  frequency  flood,  and  I  he  flaw  passing  over  the  dam  crest 
are  presented  on  pages  B-1  ai'id  0-2  nt  Appt'ndix  0.  l  i stings  of  the  HEO-l  ((Jam 
Safety  Version)  input  data  for  tlie  ’>  percent,  pcniiable  maximum  flood,  the 
probable  maximum  flood,  and  the  one  pc'rct'nf  ctiance  (iOO-year  frequency)  flood 
are  shown  on  pages  B-3  through  B-n.  Computer  output  data,  including  unit 
hydrograph  ordinates,  tabulation  of  tWF  raiitfall,  loss  .ind  inflow  data  are 
shown  on  pages  B-7  ttvrough  B-10;  tabulation  of  lake  s<jrface  area,  nliivation 
and  storage  volume  is  shown  on  page  R-ll  anil  t.aiiulaf ions  titled  "Summary  of 
Dam  Safety  Analysis"  for  the  R  percent  f’MF,  Ihi-  so  and  lOD  jiercnnt  PMF,  ani) 
the  one  percent  chance  (100-year  frequency)  flood  are  shown  on  pages  R-ll  and 
8-12. 
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6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

Visual  Observation.  Visual  ohservatitiu',  uf  la^nrlitions  which 
adversely  affect  the  structural  stability  of  the  ilam  are  discussed  in  Section 
3,  paragrapti  3.1c. 

h.  Des i gn  and  Cnrv'. t ruct  i riu  (lai  i.  Nu  di"  iun  or  ooi r'. t  rurt  i on  dat  a 
relating  to  the  structural  stabilit\-  'if  tiv  dairi  .ue  Lnown  to  exist.  Seenane 
and  stability  analyses  comparable  to  the  r*‘iiui  rement  of  tlie  "Recoranended 
Guidelines  for  Safety  Inspection  of  Oains"  were  not  ava i  1  ah] e ,  which  is 
considered  a  deficiency.  Ttiese  seeiiagi'  and  ''.l.a'oi  1  itv  analyses  sTiould  'ee 
performed  for  appropriate  loading  C(.tnditions  (incluling  earttigijake  loads)  and 
made  a  matter  of  record. 

c.  Operating  Records.  No  appurtenant  structures  or  facilities  requiring 
operation  exist  at  this  dam.  According  to  Mr.  Nelson  Portt;r,  Farm  Manager  F:!' 
the  Owner,  no  records  are  kept  of  the  lake  level,  spillway  discharge,  datu 
settlement,  or  seepage.  Mr.  Porter  did  report  ttwt  the  higfiest  level 
experienced  by  the  lake  was  about  ?.‘>  feet  lielow  th,'  elevation  of  the  spillway 
crest . 

d.  Post  Construction  Changes.  Mr.  i^ortei'  reported  that  no  post 
construction  changes  have  been  made  or  liav  oi'nirred  that  would  arfeid.  tlir- 
structural  stability  of  the  dam.  A  (lossihii'  exception  is  the  suspected 
settlement  of  tiie  dam  that  has  occurred  in  !!'•■  v'cinity  of  ti'u-  or'nioal  streim 
crossi ng. 

e.  Sei  stnic  Gtahi  lily.  Itie  .lam  i !or.i;.'d  within  a  /.uio  !l  .ei  coc 

probability  ait.-a.  An  e3rtliii\ial'e  of  thi'.  maiiir  I  ud'  would  nol.  he  cxf).- 't.oil  I  * 
cause  structural  iTamarje  to  a  w.’ll  cnusl  t'ucI ‘oj  i>.)rth  dam  of  This  j)rovii)ei1 

that  static  stability  ronditions  in’  sat ; •dacT!)ry  anil  conventinnal  ".afelv 
margins  exist.  However,  it  is  recninnended  that  the  [irescrihed  sei'.mic  loading 
for  this  zone  he  applied  in  afiy  staiiility  analyses  piuformed  for  this  ilam. 
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SECTION  7  -  ASSI-SSMENT  mFMf  i)[Al  MKASURFS 


7.1  D/\M  ASSESSMENT 

a.  Sa  fety  .  As  previ'jn-.ly  imli. .'at ,  T-u'  .•<;  ,l.ii'ui  spillway  war. 
consirlc'rerl  to  be  inetf'ei.'tive  .'iiui  imt  I'.'jp.iPif  -p  ■  iT.>ly  ps'-./irn;)  lake  outflow 
without  overtopping  tin;  dam.  As.  i  ’■ -suls  .d'  ti'.i--  .'''.suspjt,  ojo,  oo;,'  r's'  runofi' 
corresponding  to  the  availahle  '.t-u  i!"  wMiii,;  ...  !  ■,  .voii  ai.  ‘iii‘  t"i-.’ 

storm  event  under  conside:  d  ion,  ''.,11  ■.p-.;  ,  ‘  .d  .  ! .  i^loiid  ovo.d  s  in 

excess  of  the  availat)le  'di.irago  wi'-  r.'.;iiii"d  ovo’  ,1,  t,i„.  dun.  I\  iiy  ii'i  1 1- loi t: 
analysis  of  the  lake  wateisi;ed  -ir-'a,  1.,  ii  :.rus-. -d  in  Sij.stiun  S,  par  .tprajiii 
5. id,  indicates  that  for  storm  runnf  of  one-h  n  i  tdu;  ;)!'oir.ihi-;  maximum  flood 
'Magnitude  (the  recommended  spillway  n'a'si  gn  finad),  'lin  do.m  would  !)i,> 
overtopi^ed.  A  similar  analysis  inlii'ilcd  ttia!  IP'  :nsn!vnir  is  capaijS'  of 
containing  the  runoff  from  a  storm  of  afiout  o  nnreu'nt  .of  the  prohable  maximum 
flood  inflow,  and  fur  all  prai.rtin.il  purpnsi!'', ,  tii-  )urn,!l'f  is-sultifig  from  ihi;  1 
percent  (100-year  frequeiicy)  flood  without  overtopping  the  dam. 

Seepage  and  stability  analyses  of  the  dam  wre  not  'ivallable  for  review, 
and  tlu'refore,  no  judgment  couhl  he  madi>  with  respect  to  the  r.tructural 
stability  of  the  dam. 

Several  items  weri.-  noticed  duriini  the  vi'-.ual  i i on  that  njuid 
adversely  affect  the  safi'ty  of  the  dam.  Tttes''  itimi-;  io'-hile  the'  latrk  uf 
protection  fruiii  erosion  on  th“  ci-r"'.(  imi  ’.iop.".  of  iof  d  im,  '.ett  1cm Tit , 
seepage,  and  snail  tre.-r  on  if.''  up'.t ri*atii  face  0  hh'  d.im. 


in  Arjeijiar^y 

of  _ 

In format 

inn.  Dna  !  > 

1  I'S. 

of  '“■.i.jl 

1  ,ind  t'oor.  1.  i'uct  i ‘Sn 

dat- 

1,  the  asser^smt 

’Ots 

rcporle 

d  h-M  eio  vv 

’  1 1  r  ■ 

1  1  I'M  !  A  t  ' 

■  ma  i  ennd  i  1. 1  01 1  ,  a 

lieti 

■rinined  .lui  iinj 

t  he 

V  i  ‘.no  1 

in- •p.'-i s  ion. 

1  ‘  u  ■  . 

1  ■■.■..II'  *!  i! 

■ .  of  til,,  i  lyi  :  1  ;  1 1  III  ]' 

the  watijr stu.'d  and  ca|:)acity  ot  tiie  reservoir  w  'l'  h a- I'li  on  u  hydrnlogii  / 
hydraulic  ',ti.jdy  as  indie. ilcd  in  Si>el  ion  '■  I'p.iiir  ar..l  slain  lit. v  in.ilyi’ 
C'^mpirahle  to  tfie  rerjui  i  n’ment ul  "R'-commendo  !  h.iio  ■' p,..  ,  I'.n-  Sifcty 
Inspection  of  Darns"  were  not  availahle,  wtii.h  i-.  ii'n.i  Irfd  .1  i1e  fie  h’ncy . 
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c.  Urgency .  The  rpinei'.in!  nu'ar.! irf". 

items  concerning  the  safety  of  tiv-  com  note  !  'n  pa'aironh  /.  ia  'Trjolh  !ji‘ 
acco(T>pl  i  without  undue  liel.iy.  (Tioiity  shmiM  !)!■  oivf'u  t :  j  1 1 1.-- ;  .vi'v  ng  tiie 

height  of  the  dam  and/or  spillway  capacity. 

d.  Necessity  for  Phase  II.  Based  on  th'’  (Seoul  t  ,  of  t  hi'  Ptia  oio  I 
inspection,  a  Phase  TI  investigation  is  not  recoinmendt'd . 

e.  Seismic  Stability.  The  dam  is  locat-cft  within  a  Zone  II  seismic 
probability  area.  An  earthguake  of  this  magnitude  would  not  bf?  expected  to 
cause  structural  damage  to  a  well  constructed  earth  dam  of  this  sizf’  provided 
that  static  stability  conditions  are  satisfactory  and  conventional  safety 
margins  exist.  However,  it  is  recornmended  that  the  prescribeil  seismic  loading 
for  this  zone  be  applied  in  any  stability  an.alyses  i);Tformed  for  this  dam. 

7.2  REMEDIAL  MEASURES 

a,  Reco(nfneri.iat  ions  .  The  following  actions  art'  r'^cnmmended : 

(!)  iiascd  upi.Ki  crif '^ia  ■>'■!  fortn  in  Uv  reis  immiaaded  go  i '1 : 1  :  nc-" , 
spillway  si.’’e  and/'r'c  hoiohf  ^f  dam  (.lijuM  !»*  i ric;-e..i;'.e  i  in  (irder  i.c  pa:;"-  lal-aa 
outflow  resultiiig  from  a  •'.I'lum  of  anc-h.ilf  I'a'  uroiKi'iiC  niaximijm  flood 
magnitude,  the  recommcndi^d  opil  Iw  iy  icsi'jn  fliintj  f-ir  lids  dam.  Ii^  (.dt.lier 
case,  thir  ''.pillwiy  shoiild  'oc  prntc.'i-'j  tu  pfvcnt  erosiun. 

12.)  Uhtain  the  oacos'.airy  soi!  data  and  piuform  d-mi  see[)age  and 
stability  analyses  in  or'k>:'  to  determine  the  structural  stability  of  tiip  dam 
for  all  operational  conili  I  i  nns .  Ceeiiagi*  and  stability  analyses  shnold  h'o 
performed  by  a  qualified  [orofes'oional  enqinei^r  '-experienced  in  the  d-->si(jn  and 
construction  of  earthen  i1ams. 

(’5)  Restore  the  dam  crest  to  a  uniform  elevni.  !,jn  and  monitor  the  tori 
of  the  dam  through  the  area  nf  suspe'^tef)  settlement  in  order  to  d'^'termine  ttie 
extent  of  possible  future  settlement  and  tdie  nmnefli;:  1  wnik  required  tn 
compensate  for  such  settlement.  Tn  any  f;vent,  tin*  cre'.t  of  the  dam  slinuld  !>e 
uniform  throughout  without  low  areas  ttiat  reduce  d.nM  freeboard  .inif  penal  i?(' 
spi  1  Iway  capacity. 
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b.  Operations  and  Maintemnce  (0  A  M)  i 'i  oriTlun's .  ilie  followlnq  0  M 
Procedures  are  recommended: 

(1)  Restore  and  maintain  a  ijrass  cover  un  the  dam  crest  and  slopes 
to  prevent  erosion  by  stormwater  rinoff.  Also  restore  the  eroded  material 
along  the  upstream  face  of  the  dam  and  provide  some  form  of  protection  other 
than  grass  at  and  above  the  normal  waterline  in  order  to  prevent  erosion  by 
wave  action  or  by  fluctuations  of  the  lake  level.  A  grass  covered  slope  is 
not  considered  adequate  protection  to  prevent  erosion  by  wave  action  or  by  a 
fluctuating  lake  level.  Loss  of  embarikment  material  by  erosion  can  be 
detrimental  to  the  structural  stability  of  the  dam. 

(2)  Provide  some  means  of  controlling  seenag'e  evident  in  ttie  area 

adjacent  to  the  downstream  toe  between  tlie  lef  t  atjulmont  and  thi-  o:' ii^ i  nal 
stream  channel.  Uncontrolled  sc'i;paiii’  can  h-ad  tn  a  piping  ci:)ndilinn 
(progressive  internal  erosion)  whicii  i:oo!d  in  l.fie  failure  of  the  d.jrn. 

Drainage  of  the  areas  affected  by  seepage  ■•.tioold  t)i'  one  of  the  objectives  id' 
the  seepage  control  measures  since  saturation  ar  the  soil  weakens  tlie 
foundation  which  could  impair  tlie  sfahility  of  (he  dain. 

(3)  Remove  the  trees  from  llio  upstream  face  of  the  dam.  Tree  roots 
can  provide  passageways  for  lake  seepage  which  could  h'ad  to  a  piping 
condition  and  subsequent  failure  of  the  dam. 

(A)  Provide  maintenaoce  of  all  areas  of  the  dam  ,ind  spillway  on  a 
regularly  scheduled  basis  in  order  to  insure  features  of  bi'ing  in  satisfactory 
operational  condition. 

(5)  A  detailed  inspection  of  the  dam  should  be  instituted  on  a 
regular  basis  by  an  engineer  experienced  in  the  de'.Icjn  and  const  i  net  ion  of 
dams.  It  is  also  recommended,  for  futurf'  refijrence,  that  recoirls  be  kept,  uf 
all  inspections  made  and  remedial  measures  taken. 
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ARJENOIX  B 

HYDROLOGIC  AND  HYDRAUl.IC  ANAl.YSLS 


HYDROLOGU'  AND  HYDf^AULli:  rOMPUTATIONS 


1.  The  HEC-1  Dam  Safety  ViM'.'.ion  (July  197A,  MohifieD  ?6  Fehruary  1979) 
program  was  used  to  develop  inflow  and  outflow  hydroqraphs  and  dam  overtopping 
analyses,  with  hydrologic  inputs  as  follows; 

a.  Probable  maximum  precipitation  (200  sq.  mile,  2A-hour  value  equals 
25. A  inches)  from  Hydrometi'orological  P.ep'jti  No.  53.  The 
precipitation  data  used  ir>  the  analyses  nf  the  1  percent  (dOO-year 
flood)  was  provided  by  tlie  St.  Louis  District,  Corps  of  Engineers. 

b.  Drainage  area  -  0.047  square  miles  =  50  acres. 

c.  SCS  parameters: 

N  /IT  Ul 

Time  of  Concentration  (T^;  -  (i-!_-2i:.-)  ~  0.073  hours 

H 

Where:  T^  -  Travel  tinn?  of  water  from  hydraulically  moiit  distant 
point  to  point  of  interest,  hours. 

L  =  Length  of  lonqest  watercourse  0.180  mi  h;;: . 

H  =  Elevation  difference  ■■■  52  feet. 

The  time  of  concentration  (T  )  was  obtained  using  Method  0  as 

c 

described  in  Figure  30,  "Design  of  Small  Dams",  by  the  United  States 
Department  of  the  Interior,  Bureau  of  Reclamation,  and  wa",  verified 
using  average  channel  velocity  estimates  and  watercourse  lengths. 


Lag  time  =  0.044  hours  (0.60  T^) 


Hydrologic  soil  group  =  40?^  Menfro  (B)  and  6r)%  Buckllck  (C)  per 

unpublished  SCS  County  Soil  Report 


Soil  type  CN  =  75  (AMC  II,  I(X)-yr  flnnd  condition) 
88  (AML'  111,  I'ML  condilirm) 


2.  For  all  practical  purposes,  there  is  no  '.jiillway. 


3.  The  profile  of  the  dam  crest  is  irreyular  and  flow  over  the  dam  caiaiot 
be  determined  by  application  of  conventional  w^ur  hmnulas.  Crest;  lenqtli  and 
elevation  data  for  the  dam  crest,  including  the  intended  spillway  section, 
were  entered  into  the  HEC-l  Program  on  the  $L  airl  $V  cards.  The  program 
assumes  that  flow  over  the  dam  crest  section  occurs  at  critical  depth  and 
computes  internally  the  flow  over  the  dam  crest. 
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PERCENT  CHANCE  FEOOD  (CONI' D) 
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